Abstract. An 8-year-old male Rottweiler was presented for recurrent episodes of dysphagia and vomiting with chronic weight loss. Radiography revealed a mediastinal mass in the heart base region. Necropsy revealed a firm, white mediastinal mass extending along the distal esophagus, through the diaphragm, to the gastric cardia, leftward to the convex visceral aspect of the fundus, and rightward along the lesser curvature of the stomach to the pyloric antrum. The gastric lymph node was enlarged and the omentum contained several nodules. Histologically, deep fundic mucosa contained pleomorphic, vacuolated cells with intracytoplasmic mucin, which was hyaluronidase resistant. Neoplastic cells were cytokeratin positive and vimentin negative. Transmural invasion was evidenced by the presence of cytokeratin-positive cells between smooth muscle bundles of the gastric wall. The mediastinal mass was composed of clusters of neoplastic cells in a stroma of dense and loose connective tissue. Neoplastic cells were also within blood and lymphatic vessels, tracheobronchial and gastric lymph nodes, and around peripheral nerves. This carcinoma most likely arose from the gastric fundus and extended to the cardia, from where it advanced proximally to the mediastinum as well as further rightward along the lesser curvature, demonstrating an anatomic continuity suggestive of a direct invasion. Metastasis, evidenced by the presence of lymphatic, blood, and perineural tumor emboli, also occurred.
Canine gastric carcinomas occur most frequently in male dogs less than 10 years of age. 1 Some studies suggest a greater incidence in rough collie and Staffordshire blue terriers. 4, 15 Gastric carcinomas most frequently arise in the pylorus and lesser curvature, and ulceration, fibrosis, and local invasion and distant metastasis are not uncommon. 1, 4, [7] [8] [9] [10] 13, 15 Metastasis usually involves the gastric lymph nodes, liver, spleen, omentum, lungs, and occasionally diaphragm. 4 Two basic microscopic forms are recognized: diffuse and intestinal. 1 The diffuse type is more prevalent, includes the socalled signet-ring cell carcinoma and mucinous adenocarcinoma, and is heavily scirrhous. The intestinal type is less common, less scirrhous, and is characterized by tubular glandular structures lined by a well-differentiated polarized epithelium. In this study, a scirrhous carcinoma arising from the gastric fundus with mediastinal invasion is reported.
An 8-year-old male Rottweiler was presented for recurrent episodes of regurgitation after eating and vomiting for a duration of 2 months, during which time a loss of 10 kg body weight was noted. The vomitus contained primarily mucus and occasionally yellowish material. The patient was emaciated, able to swallow a fluid diet, and had bilaterally more prominent parotid salivary glands for unknown reasons. Hypersalivation observed was thought to be a reflex to chronic vomiting and regurgitation and was responsive to atropine From the Department of Veterinary Medicine, National Taiwan University, 142 Chou-San Road, Taipei, 106 Taiwan.
Received for publication August 15, 2000. sulfate treatment. Endoscopy revealed megaesophagus, and mucosal biopsy of the distal esophagus revealed a well-differentiated normal squamous epithelium. Other laboratory tests were unremarkable. Supportive treatment failed to induce improvement, and the animal was euthanatized. At necropsy, the middle and caudal mediastinum were diffusely thickened by a poorly demarcated firm white mass. The mass was approximately 9-10 ϫ 4-5 ϫ 4 cm in the heart base region, where it separated and surrounded the trachea, collapsed esophagus, aorta, and pulmonary artery (Fig.  1) . These organs and the adjacent lung lobes were adhered together by the mass. The mucosa of the distal esophagus was pale but otherwise unremarkable. The mediastinal mass extended through the diaphragm into the gastric cardia, from which it extended caudal approximately 9 cm along the convex visceral aspect of the fundus (Fig. 2) , which was irregularly thickened to 3.5 cm, constricted, and ulcerated. The mass also extended to the right along the lesser curvature, past the angular notch to the pyloric antrum, resulting in a 10.5 ϫ 3.5 ϫ 0.5-3-cm ulcerated thickening of the gastric wall. At the angular notch, adhered to the gastric serosa, was a 3 ϫ 3.5 ϫ 3-cm mass (presumptive gastric lymph node). The proximal portion of the lesser omentum contained a 6.5 ϫ 3 ϫ 2-cm mass and elsewhere occasional nodular thickenings of approximately 0.5 cm in diameter.
Microscopic examination of the stomach revealed that the deep fundic mucosa was expanded by numerous loosely arranged pleomorphic cells (Fig. 3) . These cells had abundant, frequently vacuolated eosinophilic cytoplasm, predominant round to oval nuclei with a finely stippled chromatic pattern, a single prominent nucleoli, and a loosely arranged tubular structure with a delicate basement membrane (Fig. 4) , which stained positive with Periodic acid-Schiff (PAS). Cytoplasmic vacuoles were positive by the PAS reaction and with mucicarmine and alcian blue (pH 2.5) stains; alcian blue staining was unaffected by hyaluronidase pretreatment, consistent with mucin. Neoplastic cells multifocally infiltrated and disrupted the muscularis mucosae, submucosa, and muscularis. In the submucosa, aggregates of neoplastic cells were frequently present within lumens of lymphatics and venules that were surrounded by loose fibrous tissue; similar scirrhous changes were also present around arterioles and vasa vasorum of large arteries. The muscularis externa was multifocally replaced by fibrous tissue in which neoplastic cells occasionally formed tubules. When present, remaining gastric mucosa was generally unremarkable.
Neoplastic cells similar to those in the stomach infiltrated the gastric lymph node and omentum. Tumor emboli were identified in the splenic red pulp and within pancreatic vessels. In the mediastinum, clusters of neoplastic cells and zones of fibroplasia surrounded peripheral nerves and invaded the esophageal muscularis externa, tracheobronchial lymph nodes, trachealis muscle, peritracheal adipose tissue, peribronchial and peribronchiolar adventitia, pulmonary pleura, and the adventitia of the aorta and pulmonary artery. Neoplastic cells within more dense fibrous connective tissue were often widely separated. Liver and kidney contained dilated lymphatics but were otherwise unremarkable.
Immunohistochemistry was performed by the avidin-biotin complex method using diaminobenzidine as the substrate. Neoplastic cells stained strongly positive with mouse anti-human cytokeratin AE1/AE3 (1:40 dilution) (Fig. 5) and weaker positive with anti-CEA (carcinoembryonic antigen, prediluted). Neoplastic cells were vimentin and S-100 negative.
This gastric carcinoma likely arose from the fundus and exhibited ulceration, transmural invasion, and omental involvement, which are not uncommon. However, the mediastinal invasion and/or metastasis is rare, with only 1-2 cases identified in the literature. 8, 12 A primary esophageal carcinoma causing dysphagia 2, 11, 12, 16 is unlikely in this case because of the normal esophageal mucosa. Gastric carcinoma with esophageal invasion has been reported. 12, 14 Nerve sheath tumor was ruled out by the negative reaction to anti-S-100 and nonspecific enolase antibodies (data not shown) and the fact that tumor cells were cytokeratin-and mucinpositive and vacuolated (Fig. 5) . The presence of tumor cells around peripheral nerves suggests metastasis to perineural lymphatics or perineural stroma. 6 The mediastinal location of the mass suggested a differential diagnosis of sclerosing mesothelioma 3, 6 or scirrhous carcinoma. 5 In this case, lesions started from the deep fundic mucosa with extensive involvement of the stomach (with ulceration), gastric lymph node, omentum, and pancreas, which were consistent with lesion distributions frequently described for gastric carcinoma or that of the digestive tract. With mesothelioma arising from serosa, one would expect a transcavitary implantation with more extensive involvement of the abdominal or thoracic serosa before sclerotic changes rather than a spread restricted to the mediastinum and heart base regions (Fig. 1) . Furthermore, an extensive transmural invasion and ulceration of the gastric wall such as seen in this case would not be expected in mesothelioma. Whereas mesothelioma cells often form papillary projections, have identifiable brush border and intracytoplasmic hyaluronic acid, and are rarely mucinous, the formation of a tubular structure with a delicate basement membrane (Fig. 4) , the lack of cell surface brush border as can be readily identified microscopically, and the presence of intracytoplasmic mucin also support a carcinoma. Whereas mesothelioma cells should be positive for both vimentin and cytokeratin (i.e., biphasic) but usually negative for CEA, neoplastic cells were negative for vimentin and positive for cytokeratin and CEA, consistent with a carcinoma. Concurrence of scirrhous gastric carcinoma and sclerosing mediastinal mesothelioma is very unlikely.
It is believed that both direct invasion and metastasis occurred in this case. The mass, centered in the gastric cardia, extended in 3 directions, i.e., proximally to the esophagus expanding the mediastinum, leftward along the convex visceral aspect of the fundus, and rightward along the lesser curvature, demonstrated an anatomic continuity suggestive of a direct invasion. The presence of vascular, lymphatic, and perineural tumor emboli in the stomach, omentum, spleen, pancreas, lymph nodes, and the mediastinal mass is consistent with metastasis.
